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PRIOR ART REJECTIONS 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1,7,9, 11, 13, 15, 17, and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by PGP U.S. Patent Application 2003/0048825, for inventor Hirukawa [hereinafter 
"Hirukawa"]. 

With respect to claims 1, 7, 9, 11, and 15 : 

Hirukawa discloses a semiconductor laser device (see FIG. 1 the growth of which 
is described by reference to FIGs. 2-4, see, for example, Column 3, fflf [0056 and 0057]) 
in which, on an n-type GaAs substrate (Fig. 2, element 101, as described in ^ [0057]), 
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there are at least an n-type cladding layer (Fig. 2, element 103, as described in ^ [0057]), 
a lower guide layer (Fig. 2, element 104, as described in f [0057]), an InGaAsP quantum 
well active layer composed of one or a plurality of well layers and a plurality of barrier 
layers alternately disposed (Fig. 2, element 105, as described in f [0057]), an upper guide 
layer (Fig. 2, element 106, as described in 1} [0057]), and a p-type upper cladding layer 
(Fig. 2, element 107, as described in ^ [0057]), that are stacked, wherein the quantum 
well active layer is stacked so that an n-side barrier layer is present on a side of the lower 
guide layer and a p-side barrier layer is present on a side of the upper-guide layer, the n- 
side barrier having thickness of 70A or more (Fig. 2, element 105, as described in 1f 
[0057], has an n-side barrier having 100 A thickness), the upper and lower guide layers 
being AlGaAs with Al mole fraction greater than 0.2 (Fig. 2, elements 104 and 106, as 
described in ^ [0057], have Al mole fraction of .35), the well layers having compressive 
strain and the barrier layers having tensile strain (Fig. 2, element 105, as described in T| 
[0057], has the wells with compressive strain and the barriers with tensile strain), said 
semiconductor laser device having an oscillation wavelength of more than 760 nm and 
iess than 800 nm (See, for example, Hirukawa, Abstract and Column 1, U [0010]). 

With respect to claims 13 and 17 : 

In Column 3, fflf [0041] and [0042], Hirukawa discloses, quantities for well layer 
compressive strain and barrier layer tensile strain being less than 3.5%. 

With respect to claim 19 : 

In Column 5, U [0073], describing FIG. 7, Hirukawa discloses using device 
meeting the features and limitations of claim 1 in an optical disc unit. 

4. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirukawa 
in view of U.S. Pat. No. 5,636,236 to Tada et al. [hereinafter "Tada"]. 



With respect to claim 2 : 

Hirukawa does not disclose making the p-side barrier thickness smaller than the 
n-side barrier thickness. 
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However, in the active region of a laser diode, Tada discloses making the width of 
the p-side barrier be less than that for the width of an n-side barrier. 

And Tada motivates this modification to achieve uniform hole and electron carrier 
distribution. See, for example, Tada columns 4 and 6, lines 3-32 and 43-47, respectively. 

Accordingly, it would have been obvious to modify the disclosure of Hirukawa to 
make the p-side barrier thickness smaller than the n-side barrier thickness to obtain 
uniform carrier distribution. 

With respect to claim 3 : 

Hirukawa does not disclose making the p-side barrier less than 70A. Instead the 
three barrier layers in Hirukawa are disclosed as having 100, 70, and 100 A thicknesses, 
respectively. 

Again, Tada however discloses and motivates reducing the barrier width in the 
active regions of MQW diode lasers. 

And Tada specifically discloses an embodiment wherein the n-side barrier width 
is 80A and the p-side barrier width is 20A for an InGaAsP active region MQW diode 
laser to obtain uniform carrier distribution. See Tada column 6, lines 42-47 describing 
the structure shown in FIG. 12. 

Accordingly, it would have been obvious to modify the disclosure of Hirukawa to 
make the p-side barrier thickness less than 70A to obtain uniform carrier distribution. 

5. Claims 4, 8, 10, 12, 14, 16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirukawa in view of U.S. Pat. No. 6,127,691 to Fukunaga et al. [hereinafter 
"Fukunaga"] and U.S. Pat. No. 6,154,476 to Nishiguchi et al. [hereinafter "Nishiguchi"]. 

With respect to claim 4, 8, 10, 12, 14, 16, and 18 : 

Hirukawa discloses all of the features and limitations recited in claims 4, 8, 10, 
12, 14, 16, and 18 except for making the GaAs substrate p-type, as recited in independent 
claim 4. 

Fukunaga however explicitly discloses that similar structures can be grown 
from/on p-type GaAs substrate. See, for example, Fukunaga column 6, lines 12-19. 
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Additionally, Nishiguchi discloses using a p-type GaAs substrate to grow laser 
diodes to allow using/integrating the laser diode with pnp transistors (which generally 
have higher operation speed than npn transistors) as the driving IC transistor. See, for 
example, Nishiguchi, column 1, lines 24-32, motivating the use of p-GaAs as the 
substrate for this specific motivation. 

Accordingly, it would have been obvious to modify the disclosure of Hirukawa by 
using p-GaAs substrate instead of n-GaAs substrate to allow the easy integration with 
pnp transistors. 

6. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirukawa 
in view of Fukunaga, and Nishiguchi, further in view of Tada. 

With respect to claim 5 : 

The combination of Hirukawa and Fukunaga, as motivated by Nishiguchi, does 
not disclose making the p-side barrier thickness smaller than the n-side barrier thickness. 

However, in the active region of a laser diode, Tada discloses making the width of 
the p-side barrier be less than that for the width of an n-side barrier. 

And Tada motivates this modification to achieve uniform hole and electron carrier 
distribution. See, for example, Tada columns 4 and 6, lines 3-32 and 43-47, respectively. 

Accordingly, it would have been obvious to modify the combination of Hirukawa 
and Fukunaga, as motivated by Nishiguchi, to make the p-side barrier thickness smaller 
than the n-side barrier thickness to obtain uniform carrier distribution. 
With respect to claim 6 : 

The combination of Hirukawa and Fukunaga, as motivated by Nishiguchi, does 
not disclose making the p-side barrier less than 70A. Instead the three barrier layers in 
Hirukawa are disclosed as having 100, 70, and 100 A thicknesses. 

Again, Tada however discloses and motivates reducing the barrier width in the 
active regions of MQW diode lasers. 

And Tada specifically discloses an embodiment wherein the n-side barrier width 
is 80A and the p-side barrier width is 20A for an InGaAsP active region MQW diode 
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laser to obtain uniform carrier distribution. See Tada column 6, lines 42-47 describing 
the structure shown in FIG. 12. 

Accordingly, it would have been obvious to modify the combination of Hirukawa 
and Fukunaga, as motivated by Nishiguchi, to make the p-side barrier thickness less than 
70A to obtain uniform carrier distribution. 

ADDITIONAL PRIOR ART OF RECORD 

U.S. Pat. No. 6,504,171 to Grillot et al. is made of record as also disclosing and 
motivating chirping the barrier/well thickness or compositions, or both, to increase laser diode 
output by making uniform the distribution of electron and holes within the active region of the 
laser diode. U.S. Pat. No. 5,780,867 to Fritz et al. is made of record as disclosing adjusting 
thickness of active region barriers to control transport and distribution of carriers across different 
strained quantum wells. 
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CLOSURE 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hrayr A. Sayadian whose telephone number is (571) 272-7779. 
The examiner can normally be reached on Monday through Friday, 7:30 am to 4:00 pm, ET. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun O. Harvey can be reached on (571) 272-1835. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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